We present a comparative analysis of multifractal (MF) tools applied to multi-spectral images 24 obtained by IKONOS-2 and LANDSAT-7. Both satellites have several bands in visible and 25 near-infrared spectral regions in common that can be used in vegetation indexes estimation. 26
However the bands have different spatial resolution, 4 m for IKONOS and 30 m for 27 LANDSAT-7, and radiometric resolution, 11 and 8 bits respectively. The bands we have 28 chosen are Red (R), Green (G), Blue (B) and Near InfraRed (NIR). For each of those bands, 29 the MF spectrum has been calculated directly from the Hölder exponents  and the 30 singularities spectrum f( ). 31
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Multifractal image analysis 1
A multifractal analysis is basically the measurement of a statistic distribution and therefore 2 gives useful information even if the underlying structure does not show a full self similar 3 behaviour (Plotnick et al., 1996) . 4 5 A monofractal object can be measured by counting the number N of  size boxes needed to 6 cover the object. The measure depends on the box size as 7 Nonlin. Processes Geophys. Discuss., doi:10.5194/npg-2016 Discuss., doi:10.5194/npg- -33, 2016 Manuscript under review for journal Nonlin. Processes Geophys. To study the influence of radiometric resolution on Ikonos image information complexity, the 4 original pixel code (11 bits) has been transform to 8 bits through a rescaling based on 5 minimum and maximum values between 0 and 255, preserving the initial histogram shape. In 6 figure 2 both the original histograms (left column) and the rescale histograms (right column) 7 are shown. 8 9
The MF spectrum obtained after this transformation is shown in figure 4 (upper part) and the 10 corresponding new parameters in Table 2 . In this case both and increase as the 11 wavelength increases for the three visible bands, but decreasing for the near infrared band. 12 The radiometric resolution has been studied comparing MF spectra of the images acquired by 21
Ikonos-2 coded in 11 bits and transformed in 8 bits code. The results obtained after the 22 histogram transformation in the blue and green bands were the ones you would expected after 23 the simplification applied from 11 to 8 bits, i.e. higher frequency in all the histogram bin 24 values (see figure 2) . In contrast, red and infrared bands showed no sensitivity at all to this 25 transformation keeping the same MF spectra. To our knowledge, this is the first time these 26 differences among bands are reported. 27 28 Nonlin. Processes Geophys. Discuss., doi:10.5194/npg-2016 Discuss., doi:10.5194/npg- -33, 2016 Manuscript under review for journal Nonlin. Processes Geophys. In fact, observing the graphics of the three cases studied (Ikonos 11 bits, Ikonos 8 bits and 4
Landsat 8 bits) both bands gradually reduce their (q) amplitude in the negative as well as in 5 the positive q values. However, this is not the case for red and infrared bands that present a 6 huge difference between Ikonos and Landsat curves of the MF spectra. This implies that the 7 estimation in the vegetation indices from both sensors will be different. 8
9
In the q > 0 region for blue and green bands the sensitivity to both factors are very similar, 10 being the blue band ratio slightly higher. In the other two bands, red and infrared, for the same 11 region only present sensitivity to spatial resolution, showing a similar rate than blue and green 12 bands. Observing the q < 0 region for blue and green the behaviour is similar to the positive 13 one but with a lower ratio (between 1 and 2) and once more, the red and infrared bands don't 14
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